Twenty patients were studied with simultaneous left ventricular cavity echocardiograms and apex cardiograms during the first two weeks after correction of severe aortic regurgitation. Endocardial echoes and apex cardiograms were digitized, so that left ventricular dimensions, their rates of change, and echo dimension-apex cardiogram relations could be studied. After aortic valve replacement, there was an early reduction in enddiastolic dimension, within 2 days, from 70 ± 08 cm to 5 7±1 0 cm (P< 0.001), while peak normalized shortening rate (peak Vcf) droppedfrom 1-9+0-6 to 144+06 s-1 (P< 0.01), and remained unchangedfor the remainder of the study. Immediately after operation, striking abnormalities of isovolumic contraction and, to a lesser extent, of early relaxation, could be seen, which regressed over 4 to 7 days, except in 2 patients who developed a low output state. These changes in left ventricular dimension, Vef, and isovolumic contraction could not have been described by any single 'measure' of left ventricularfunction.
Although correction of aortic regurgitation can now be undertaken with low mortality, using either homograft or mechanical prostheses, there is still doubt as to the extent to which left ventricular disorder persists after operation. In order to study this question, several approaches have been used, including measurement of haemodynamic variables in the immediate postoperative period (Carey and Plested, 1972; Uhrenholdt et al., 1973) , formal postoperative cardiac catheterization and angiography (Gault et al., 1970) , measurement of systolic time intervals (Seabra-Gomez, Sutton, and Parker, 1974) , cineangiographic observations of the movement of epicardial clips (McDonald, 1972) , and echocardiographic assessment of left ventricular transverse dimensions (Burggraf and Craige, 1975) . In spite of these studies, however, the nature of the left ventricular disorder remains uncertain, and there is little knowledge of sequential changes in individual patients, particularly in the immediate postoperative period. The present investigation, based on echocardiography, was designed to provide information about cavity dimensions, peak rates of wall movement, and contraction pattern in the period immediately after operation in a group of patients 
Digitization
Echocardiograms and apex cardiograms were digitized as previously described (Gibson and Brown, 1973) , using a Summagraphics digitizer and a Prime 300 computer system. Data points were generated for the endocardium of the septum and posterior wall and for the apex cardiogram, together with calibration points defining a time interval of 0 5 s, 1 cm depth and two successive Q waves on the electrocardiogram spanning the beat to be studied. From this information, 129 interpolated data points were derived, and the information stored for subsequent calculations. Using an incremental plotter, plots were made of left ventricular dimension, its rate of change, expressed both in cm/s and in normalized form, and an apex cardiogram-echo dimension loop (Fig. 2) . Since the apex cardiogram is closely related to the left ventricular pressure pulse in time (Manolas et al., 1975;  Venco, Gibson, and Brown, unpublished) 
Left ventricular dimension apparent that this reduction in diastolic dimension The mean end-systolic dimension was 50 ±1P0 cm occurred very early in the postoperative period, before and 47±1 + 0 cm after operation, which was being already significant 2 days after valve renot significantly different. There was, however, a placement (P < 001). A further slight reduction highly significant drop in end-diastolic dimension took place between the second and the ninth postfrom 70 +08 cm to 5-7 ± 1 0 cm 7 days after opera-operative day, but this was not statistically signifition (P < 0001). If the 7 patients are considered in cant. Of the patients in whom the reduction in endwhom multiple estimations were performed, it is diastolic diameter was less than 05 cm, 1 had a para- Peak rates of wall movement The mean values of peak normalized rates of wall movement, both in systole and diastole, were significantly reduced after operation (P < 0.01 and P < 0*05, respectively). This reduction was also apparent in the very early postoperative period, with a slight, though statistically non-significant, increase thereafter. Changes in lengthening rate were noticeably less consistent than those in peak shortening rate (Table 4) .
Isovolumic contraction and early relaxation
There was no significant change in the extent of inward wall movement during the period of isovolumic contraction or in the corresponding area when preoperative and the latest postoperative values were compared. However, early postoperative measurements showed a significant increase in inward wall movement during this period, which regressed over the succeeding 7 to 10 days. In spite of correction of the aortic regurgitation, outward wall movement during earlyrelaxation persistedpostoperatively, suggesting the development of additional abnormalities in this period of the cardiac cycle ( Fig. 4 and 5 ). Both these changes resulted in a significant reduction of the area within the loop expressed as a percentage of the whole. These changes were more extensive in 2 patients whose (Fig. 6) . The second developed a paraprosthetic leak, and a distorted loop persisted until a second operation. Though all patients had reversed septal movement, this persisted unchanged while the loop The present study indicated changes in three aspects of left ventricular function apparent in the early postoperative period; reduction in enddiastolic diameter, a drop in peak normalized shortening rate, and abnormalities of wall movement during the early phases of contraction and relaxation. All these changes were apparent within the first 2 days after operation: those in dimension and peak rate of change of dimension persisted virtually unchanged until the end of the study, while those associated with abnormalities of the apex dimension loop tended to regress. The changes in dimension and peak normalized shortening rate are similar to those described by other authors (Gault et al., 1970; Burggraf and Craige, 1975) 
